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(57) C#ffFll^OKI3 


1 


2 

* HftRBl ] I^'jNo.l: 



AAGCTTGCCT 


CGTCCCKCGC 


GCGTCACCCG 


CCCAGCGACA 


TGG AGGCCCA 


GATACCCTCC 


60 


TT GAC AGTCT 


TGACGTGCGC 


AGCTCACGGG 


GCATGATGTG 


ACTGTCGCCC 


GTACATTTAG 


120 


CCCATACATC 


CCCATGT AT A 


ATC ATTTGCA 


TCCATACATT 


TTG ATGGCCG 


CGACGGCGCG 


180 


AAGCAAAAAT 


TACGGCTCCT 


CGCTGCAGAC 


CTGCGAGC AG 


GG A A ACGCTC 


CCCTCAGCAG 


240 


ACGCGTTG A A 


TTCTCCCCAC 


GGCGCGCCCC 


TGT AGAG A A A 


TATA A AAGGT 


TAGGATTTGC 


300 


CACTG AGGTT 


CTTCTTTCAT 


ATACTTCCTT 


TTA A AATCTT 


GCTAGGATAC 


AGTTCTCACA 


360 


TCACATCCG A 


AC ATA A AC AA 


AAATGGGTA A 


GGAAAAGACT 


CACGTTAAC 




409 
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0 592 14^- 



3 



4 



* * [ff^l5 ] ie?0No.2: 



GAATTCTCCC CACGGCGCGC CCCTGTAGAC AAATATAAAA GG7TAGGATT TGCCACTGAG 
GTTCTTCTTT CATATACTTC CTTTTAAAAT CTTGCTAGGA TACAGTTCTC ACATCACATC 
CGAACATAAA CAAAAATGGG TAAGGAAAAG ACTCACGTTA ACGTTGTCGT CATCGGTCAC 
GTCGACTCTG GTAAGTCTAC TACCACCGGT CACTTGATCT ACAAGTGTGG TGGTATTGAC 
AAGAGAACCA TCGAGAAGTT CGAGAAGGAG GCTGCCGAGT TGGGTAAGGG TTCTTTCAAG 
TACGCCTGGG TTTTGGACAA ATTGAAGGCT GA GAGA GAGA GAGGTATCAC CAT CGACATT 
GCGTTGTGGA AGTTCGAGAC TCCAAAGTAC CACGTCACTG TCATTGACCC CCCAGGCCAC 
AGAGACTTCA TCAAGAACAT GATTACCGGT ACTTCTCAAG CXGACTGTGC CATCrTGATC 
ATTGCTGGTG GTGTCGGTGA GTTCGAGGCT GGTAtTCTCCA AGGACGGTCA GACCAGAGAG 
CACGCTTTGT TGGCTTACAC CTTGGGTGTC AAGCAGTTGA TCGXTGCCAT CAACAAGATG 
GACTCCGtTCA AGTGGGACGA GTCCAGATAC CAGGAGATTG TCAAGGAGAC CTCCAACTTC 
ATCAAGAAGG TCGGTTACAA CCCTAAGACT GTTCCATTCG TTCCAATCTC CGGCTGGAAC 
GGTGACAACA TGATTGAGGC CACCACCAAC GCCCCATGGT ACAAGGGCTG GGAGAAGGAG 
ACCAAGGCTG GTGCCGTCAA GGGTAAGACC TTGTTGGAGG CCATTGACGC CATTGAGCCA 
CCTGTCAGAC CAACTGACAA GGCATTGAGA TTGCCATTGC AGGATGTCTA CAAGATCGGT 



60 
220 
180 
240 
300 
360 
420 
4B0 
540 
600 
660 
720 
780 
840 
900 
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GGTATTGGTA 


CGGTTCCAGT 


CGGCAGAGTC 


GAGACCGGTG 


TCATCAAGCC 


AGGTATGGTT 


960 


GTTACCTTCG 


CCCCATCCGG 


TGTCACCACT 


GAAGTCAAGT 


CCGTCGAGAT 


GCACCACGAG 


1020 


CAATTGGAGG 


AGGGTGTCCC 


AGGTGACAAC 


GTTGGTTTCA 


ACGTCAAGAA 


CGTCTCCGTC 


1080 


AAGGAGATCA 


GAAGAGGTAA 


CGTT7GCGGT 


GACTCCAAGA 


ACGACCCACC 


AAAGGCTGCT 


1140 


GAGTCCTTCA 


ACGCTACCGT 


CATTGTCTTG 


AACCACCCAG 


GTCAAATCTC 


TGCCGGTTAC 


1200 


TCTCCAGTCT 


TGGACTGTCA 


CACTGCCCAC 


ATTGCTTGTA 


AGTTCGACGA 


GTTGTTGGAG 


1260 


AAGAACGACA 


GAAGAACCGG 


TAAGAAGTTG 


GAAGACTCTC 


CAAAGTTCCT 


AAAGGCCGGT 


1320 


GACGCTGCCA 


TGGTCAAGTT 


TGTCCCATCC 


AAGCCAATGT 


GTGTTGAGGC 


TTTCACCGAC 


1380 


TACCCACCAT 


TGGGTAGATT 


CGCTGTCAGA 


GACATGAGAC 


AGACCGTTGC 


TGTCGGTGTC 


1440 


ATCAAGTCTG 


TTGTCAAGTC 


CGACAAGGCT 


GGTAAGGTCA 


CCAAGGCCGC 


CCAAAAGGCT 


1500 


GGTAAGAAAT AGtfGTAACTG ACAATAAAAA 


GATTCTTGTT 


TTCAAGAACT 


TGTCATTTGT 


1560 


ATAGTTTTTT 


TATATTGTAG 


TTGTTCTATT 


TTAATCAAAT 


GTTAGCGTGA 


TTTATATTTT 


I6Z.Q 


TTTTGCCTCG 


ACATCATCTG 


CCCAGATGCG 


AAGTTAAGTG 


CGCAGAAAGT 


AATATCATGC 


1680 


GTCAATCGTA 


TGTGAATGCT 


GGTCGCTATA 


CTGCTGTCGA 


TTCGATACTA 


ACGCCGCCAT 


1740 


CCAGTGTCTA 


CCTGTCAAAT 


TTGCCAGCGT 


CAAATGCCTC 


CAGGATAGAA 


TATGCTCGAC 


ieoo 


AACTGTTGAA 


GTCCATCAAC 


AAGGATAACC 


CATATGCTCT 


ATCGGCGGAG 


AAAACGTTGC 


I860 


CAGAGCCGCT 


TCCTTCCGCA 


GACGTGCCCC 


TTCCACTGCT 


AGATGAGAAG 


TACGGGGTAG 


1920 


TTAGTGTTTC 


CAGGCCTCGT 


AAATGCCGCA 


ATAAATGCTT 


CCTTGGGTTC 


GCTACGCCAT 


1980 


CTCAGGCAGA 


CGAGTTTCTA 


CAAAACTTCA 


AGGACCGCCT 


TTTCATATAT 


GGCCACCAGG 


2040 


TCAATATAGA 


GCCAGCGAAG 


CATGATGCAT 


TCTGGTATAT 


TGAACGCGAG 


GATCC 


2095 



mtLX, 3' -*ttTJHI»3*rOvcJ:v\ SPM 
7r^ 9 — EF— a fcn- h'-fSA. -Jlf^cD^ 

*3£ B J(i:. Ti^^-Y • 3>b < (Ashbya gossypii ) 

A. 3">t° ^ ti, b"? 5 >-B 2 O^PS^fttffifflSix 
h . 9 yA7fill«4tl:J:| l A. =f * cofztbcm 

3®. ^RtefTX^/Mf/kX ■ (Aspergillus nig 

er) fcOlvT. -eOi^^^-rt'^iatgSiX^: (Rarab 
osekS.1/- Leach, CRC Critical Reviews in Biotech 
nology6 (1987) , 357 - 393) . *tU£ttl,X ^ Z^M 



30 * <r>m—C0it^Xh & mWM ( Hemi ascorayceten ) , 
A. =f 4 T^3fi^X^»±c7)^{±4-^-C't;*i 

i ) mm^com^cotzMz^Kxit^^^mmmr 
2 ) mMMz&f&&m£(,zmtRtofzwz&-mxfo& 

40 IB) 

#3MHtf>Bttli» IliRM^H^EF- 1 a ( =TEF— 1 
a ) Sa- r-'-r^A.^Vb^f -TEF-jt&f-COTO^E— 

HK<0lffl&<9jfctf><9tfctJ £ ^ffficO^oIEM^S 
*50 f(Ii>9 5' -*ffiT«S)a i 9m*frii:^<$iJRi-f-|>- 



(4) 
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8 



( =TEF— 1 a ) £3— PT&A.rf^b^ -TEF-jtfc^ 

0 ? - 5 *- 9 -mmx-h h . 

*maz£ d#^w-s*-^-«iii mm- 

s : r^tr-v ■ d-^tv , Tiy^ti&m^mm, mt 20 

tfifffcx/l^-f ■ Ti--b* (Eremotheciura as-hb 

yi) RXfT^t'^bitmSiTlZ^M. MUZmzTX 
^.}V^)VX ( Asperg i 1 1 us ) & X/ 7^fnX^5 ( Ne - uro 
spora) 0 

a ) F»f-r^DNA-ffi?iJ^#tfA. 3>b° * #>£><JDS!1R 
®*EhTEF- 1 a WfcfttfMltrF- (TEF-iUS^ 1 ) CO? 

b ) a. 3>h° * ^•c-siRpifg^rn^-^-^ag 

-ffOft?^II^# (offenes Leseraster ) ^siOA. 3>b° 30 

^ — DNA— y 5 y h <7)BS^r , i» ^Stt<0 JE«HBi 
c ) daiosrffifc i J: 0 i t a 1 

t:, a. rf^b &vft!ioM^4 r r-iHi«s.vaafo^ 

If b"? 5 yB 2 -^^Ofife^MtX^b*^ 5 yBiCO^m 

®mmzmmx'fo h?y> w M^mmmvm&tfm 40 
Mx°fo tyohe m^zmmcoy^^-^-mm^m^^x, 

*&fc J; ~> T MOW! 2: oT^4A.^t-*« 
fe?t»tfi^Tyyf^ (flU.fcr^Uai'JWfc (Glyk 
osihierung) ) ^Ijffl-T h Z\ ifiX"% h . fi!*fiffl3;hJt 
B, mZ-lSTX^l-^l-XXli^-'y^n (Saccha 
rorayces) £ «fc HtfOia^ WN7I 

mZtin&£>ltXli%:\WX\ ffiMcom±±ifc (^com 

HEW SrW-T »S5R^)HB63&*SK) T SST* & . 

01 50 



1. T^b'^r ■ 3">b^ -TEF-®fE^O*^f 

A. 3'>b * -S-fe/^^mffi^ti-feDNA^ , $lJPIxy 
b'EcoR I&tXBamH I ^fflV^TWHr Lit. TE 

/p««taaftifeai^ia < 3 2 p - asMt^sarEF - afsr 

K**fc^>f:ry K^jSfciOHjeUi, . TEF-iUS 

^tS^ii, S.-feP-b'^T'X (Cerevisiae) TEF2-jlfE^ 
c7)1377bp^$OHBSi:l5t^#c7)^ ? F363— 1235£ 

Q^-fZ, (Schirraier&I/Philippsen, EMB0J.3 (198 
4) , 3311-3315) . 4.6kbJ|£cDEcoR 1-77^71 
M/6.4kbj|§OBaiiiH I-75/77fJ, SfflTEF-it 

7^yb^7*'n- ^y;kfrioii?t, EcoR itL 

<i4BamH I — "CflJBT$ tlfz / <-'7 9 — pUC8 (VieiraJtVMe 
ssing. Genel9 (1982 ) 259 - 268) fft'^ n— —V? L 
3&*OE.colitfitjesniaftS*t. TEF-DNASr^ft^^D 

- y a . 3 2 p - sia-f toisfflim t«nn--yw7'j 

Hff^fiE (GrunsteinSWHogness. Proc. Natl . Acad. Sci . U 
SA72 (1975) , 3961-3965) *)WM$tlfz» RUt^ 
n— >J4. 4.6kb4f $OEcoR I-77^>-bX{46.4kb 
4ft§<7)BamH I-75/77l^tLt t W?n->ii, 

2. lkbOlEHT"*^ D , iil{±TEF-ii&f-|CfK<7)ffl|5l 
ttLfr^WlXBffl&MZtvte. (lE^JNo.2) 0 i02. 
Ikb*§c7)77^yb{4, 1377bpc7)^l5!^ifi! ; . 5' 
-^n- H-fk«««0136bp&t/3 ' H-(MWfi«05 
82b P 2r*-r-S»o EcoR I — mWi^mMWX^^mind 

in- mm sue aw5- - #^ - f ^ffi^^sbp^ 
m^379b P (7MMzmz'iE¥-mm^ L cr>mM.m^n^Mta 

(7)24bp5:^r^S403bp^ft$<5OHind III/Hinc 11-7^^ 
^ > h k LT#SIL, A*OpAG-100Xl^P«5-101<OflBS 
COtzDb izmmttz (SJ0N6.1) . 
2.77XS Fffigg 

a) ^.7^-pAG- 1 (SS1H) (SltDSMeOlO) , ^ 
pEX4<5Df^#:^ , ErnstS-tA'Chan. J. Bacterid . 1 

63 (1985) 8-mzx^xmmLfz. pag-i«, rs 

7^ij3ym*h5yX7x5- b" (APH ( 3 ' ) 
I ) tiLTa-HtS b5yx*.V>Tn903<7)^7-e 
-^^>-lfttaf5^^*-rS1.7kb Sal I-75^yh 
^-irfrTS. **J<?DpEX4-fl!Si*tti"C, 5t^Tn903O169 
5b P Pvu Il-^^^Vy h (Oka^. J. Mol . Biol . 147 (1 
981) . 217-226) ffi^t^^Sal I— WBH»ffit* 
"Ti^XSHfffcSilSS-W:. ^Ol^. Sal l-WK 

b Sal LTiiiM§ilf#^„ pAG — Kiif'y^nS 

■bX ■ t/t/t'y"rx, ARS-Xl^^>-bARSlS.V2^ARS 

(repliziert) 0 

b) pAG-2 (S52BI) . *^>f >->Wtt»£^£ 



9 

*-T§1.7kb Sal 1-7 > V £pAG- 1 j&^-TOBt 

U ^-PS.-fe;t^b'^rX(7)Sal IWHrSMiCl. E.coliiy 
-V t-/W<.?^— XEp24 (Botstein^. Gene8 (1979) „ 17 
— 24;New England Biolabs Inc., Beverly, MA, US 
A, 1988-1989Catalog, 112-113) £#AL.fc. Sffcfc: 
4tt77XS K-pAG-2-Off3g£, $IMP«W»T 
JJ^fff^J^Til^, CO|^1.7kb Sal 1-75^ 
yh+fc:**Xho i-TOBrawa*, JfAErtKOWaEfctt 
ffltJto pAG-2<i, 7*n5« ■ -te^t'^TXARS 
-Xl^yT^juARS^-^fU i^Tyt't ■ 3'£yb° 

c) pAG-100 ($30) . 3' -^[pJTtf-?-^ v 

y , BttitfiK^aRai«^)fiKo30bpt=ftsp«; -2 cox 

ho noBfatftfcs 7D^-^-f«Sy;A.3"yt^^ 
OfltRMJIH^EF- 1 a<r>tztb<7)m&r¥ (TEF-jlfE 
=T) OfflJfeM^Oft^24b P ^#W^S403bp4S§^H 
ind III/Hinc 1 1 - 7 5> y*"y< > b 2: , 
USALto id LT4t^7"7XS b'pAG-100tfO7 

nd III-Cll^o 403bp*§C97^;* >- r-COjfAfcJ: 
oT.APH(3' ) I^10N-*igT$yiSSrA.a'>b^ 

CDTSyBEtCtSAPH ( 3' ) I cr>m®cr>19T 5 y^CO 
BfcSXt±3e8tti, SH£««*taBtPo36>5r^ (Chen&V 

Fukuhara, Gene69 (1988) , 181-192) „ TEF-Tn^E 

IE?iJNo.2(c^-r„ pAG-lOOii, -tf y^nS-bA ■ -fe^f 
^'TXARS-Xl^yyb 2/xARS^^L. **07j/t> 

d) pAG-5 ($40) o pAG— 1 frt>CD%-j~'~?-4 i/~y 
M'ft&fctt^thl.lkby 7 PBR322 (Bol 
ivarlf, Gene2 (1977) 95-113) OSal I — BJUfgPfit' 

U-T^n—y-ffcLfc. £t£7^xs K-pJL3A-{±. P 
BR322-R!c-5j-4'(-#'<? 1 (I^BamH I —MX/ 1 M<7)EcoR I 
-WBrSGfi^WU f£-?TpJL3A(2, Hfiffltfk (Doppelv 
erdau ) Cio T375bp&t/5688b P 7 7 7"^ > f- £4HB$ 
^. *l^75^yN^, IIIR^H^EF- 1 a 

(TEF-«fe^) tBW-*aifeT^)Bffia«»»*-^rt- 

£ (ISMNo.l) 2.1kb EcoR I/BaraH I A.iytV75 
y*Vbtm&Z-£tz. 4tfc75XS pAG-5 
i:^Lfc> pAG-5(i. t7*nStX ■ tll-h'y'r 
xARS-xu-y y h L=5:V>. 

e) pAG-101 ($50) . ^W^yffttmlE^co 
BBiStlS^ft'+CJbSXho I-KBrafffl+t, pAG-100O« 

yb y *^COTEF-it^cOMJ5cg!^^<?Dfl: : &J«024bpSr 
^•f-|>403bp Hind III/Hinc II - 7 7 7'* > h SrfSAL 
fc. *aLT4titr5XSH*. P AG-101hSI^L 
Jt. pAG-101(i, t^ni-kX' -b;Pb"y'TxARS- 
xiypO-hSr^L^rW 



(5) ^$3 0 5 9 2 1 4-f- 

1 0 

f ) PBKS1871 (TEF-TU^— IacZ-M-^C9£#> 
cDHalBr^XS H ) :7"7XS H>BKS + (Shorty. Nucl 
eic Acid. Res. , 16 (1988) , 7583-7600) yjPst Ity 
ISffP©*^, 7°5XS KpMC1871 (Shapiralf, Gene, 25 
(1983) , 71-82) *^C03113bpS§<7)Pst 1777"* 

3 Ky^'XftT^SE.coli (Kalnins^, EMBO J. , 2 
(1983) , 593-597) frbniteZ-M&ttMMcBlftft 

10 g) pPLl ($60) . P BKS1871SrlacZ-)lfEiFtOluCO 
Sraa Ifl]Bfj»ffiT»Rfc:Lfc. KHfcffcSfUfcT^.XSt 1 
tffc, TEF-7°n^E — ^— SVA. iyf y *^OTEF-jt 

m^mjKri 8 n k >- * -frtm&s?!i * *-r & isoobp h 

inc Il-y^^O* y r-£y»n— >ttffl A (einklonier 
t) ^-tL^ioT, p-Jfy? Vis?— fe'fcW 

LT 3- Hfl: L , ^<7)»jW5 77S 7 ffi#A. =f y b y 
^COEF-1 a««t!Jc?)8T5y»fc:fti.6*L*CV^|ltR 
If)75XS H* 1 ^. TEF-TO^E— 
COffl^iO^^OigHSr^Tf-^TEF-rn^:— ^— lac 

20 i-mszmMt&zttfTZfz* 

h) P PL2 ($90) . pBKS1871^1acZ-}tf5^<5 r )|fr^ 

sma 1-wmMiiix-m.mzLfz. mmk£tLtz7°7Xi 

Kfft. TEF-7°Cf^e-^- (270b P ) cr>— fflmf IZA. zf 
yt^K fOTEF - mfarf-comtiJCO 8 3 K ^ £?tf S (2 
4b P ) 294bpg$£7)Rsa I/Hinc II - 7 5 ^ >" h Sr y 7 n 

i ) P PL3 ($100) „ P BKS1871SrlacZ-)lf5^t>)CO 
Sma I-t3JBrSIIfiT«t;t/S« »R^S*lfcT5^S 
H+fc, TEF-itfK^ (24b P ) COM^JCO 8 3 H VAl^ 
30 5' -^i*iTW§*L=Sr*»-3fcfH»?5aj«3Ky<oi9rfc 
ft S iSH^215b P £ Wf-^239b P g § OHal 1 1 1/ 7 5 

j ) P PL4 ($110) . pBKS187l£lacZ-®^<7)fa<7) 

Sma i-*OBfifffiT«Rtctfc. 

X 5 H , TEF -itlS^OSHJcT) 83F >W 5 ' - 

H0134bpSr^rtS158bp^$OEcoR I/Hinc 11-7 5^ 

k) pAG-110 ($7 0) „ Xba I&t/Sal IT'pPLlO^ 
40 KH-^ii: izX-oX. 15O0b P 4f §cOTEF-7°a^— ^~ 
77^yhfcl acZiEfs^ k com^- 4600b P 7 7 

yxyhZMmLtz* Z\P)777"*>h*, 
UtaSftfc, pAG-lOOyOM^^iX^BamH IflJBfaHifc^ n 

1 ) pAG-111 ($80) „ Hind IIIfpPLl^firrS 
it(cJ;-5T, 3509b P ^§cO7^^y<yhSrip.giL/2. 

<r cr>7 7 y b , tef - 7nt- mmumio 

0bp^S<Sii-CV>5. ffi-5Tia(i:. P AG-100, P AG-10 
1 , pAG— 1 lOai^pAG - 111* TG418WttSe? COte^ & 
50 W«M-ft7*n*-^— B«tcffii&^4. ?§tti*ffi<7)ffl7t 



(6) 

1 1 

mz. 3509bpA£O7 9;AX y fSrpAG-lOOOfflMSiX 
fcBamH I^DWSHa^^n-WttfALfc. 
m) pAG-112 (H12H) 0 Xba IRtXSal IT"pPL2£# 
Bf Lfcftfc, 294bpJ|§ Wn^— 7 >" h 1 1 
acZ - M&=F t £ iTf & 3392b P J| $ CO y y y 

h£##iu fr^&^iQcom-ftmzy^x* k p ag-i 

00COH3t £ il^BamH \-7 7 7'^yY^ t^A L !t <, 
n) pAG-113 (JH13EI) 0 Xba l&Z/Sal IT"pPL3£t> 
Bftfc»C 239bp^S^rn^-^-7 7^>-hi:l 
acZ-mf^ i:OSl^-SrWr-g>3337bp^§07 V 10 

G - lOOO^E § tlABamH I - Wllfgflfjl* fc^A Ltz . 
o) pAG-114 (H14H) 0 Hind 1 1 1 TpPL4 Sr ?>IIt L ^ 
WiZ. 158bp^§tf07°n^r— — 7y?X> V fclacZ- 
itfc ^ i: Ol^- £ £ 3273b P ft § CO y 5 ^ f h £ * 
St L*^^m*SO«^f*t7°7X S KpAG-lOOOffi^ 
S^BaraH I— BJSfatffitfifcSIALfc. 
p) pAG-115 (H15H) «, BamH IT"pBKS1871£t>»tL 

*: ttt . i acz - m.fc=?- vm&M&& &irt & 3069b P ^ $ 
ooyy^^yh&^-ML, zcomfflmwt&-wcom%)cD7 20 

KpAG-lOOcOBamH I — ejKfgBfitJf ALfc . 
q) pAG-120« pB II KS- (Shorty, Nucleic Acid 
Res. 16 (1988) , 7583-7600) £Ss P I&tXSca lf# 
Wf L#>o2084bpJ| SCD77J500A Lfc „ YEP24 
(Botstein^ Gene8 (1979) , 17 -24) £Sca 
a I TiHBr t , *^2782b P A # $ 7 7 ^ b £ mil 
L/to £*t*SSai*SB<all*«fcx pB II KS-^i^<7)208 
4b P J|$OSca I/Ssp l-y 7 f^y h tmgZit. %~o 30 
TSV^^ryt^UViif'ftafS^^tJt (Sea I 
iipB II KS-Tj& 1 OYEP24{iT>'t°>-U>'W'l4il&fT--e) 

r) pAG-121, pAG-lOOSrSal I&V'Hind 1 1 1 "CflJBr 
L 3&*OG418 - IMS jffiSfO— SB £ frf 5 669bp^ § CO 7 
5 ;?';><>" bSr-Wr&o -ixSrSAl I/Hind iiiTWBfS 
iXfc7°5^.5 FpB II KS* (Shorts. Nucleic Acid R 
es.16 (1988) , 7583-7600) ^Z7X3—y\YMKL 
>fc. 

s) pAG-122. pAG-lOOSrHind IllfWffilf L^oTEF 40 
- 7° n ^-^-«M«TPCG418 - Wffite^)— 95 
t-£940bp^S<^7 7 ^>-h i^X^Hind 
1 1 1 T'-Wit §il!t77XS H pAG - 121 tffc . 5S£&G418 
- WttJtfeT thXolZ^ j$A Lfc . 
H«E.colit*J{t4?KmE«lli, zs>-1s1&li 

t) pAG-123. pAG-122SrSal IRtXBamH IT'^DKff b 
^oTEF-7°n^-^-<0M1ffrtG4l8-iifttilfE^ l Sr 
*TM>1639bpS£07 7?">< ybMLfc. CixSrSc 
a IT'OTr£:flA:7°7.X$ KpAG-120+tC#At. -Hi 50 
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1 2 

[zX^xx^Jyy- ^mm±T(OE . co i i j^Stem 

u) pAG-130„ pB II KS* (Shorts, Nucleic Acid 
Res. 16 (1988) . 7583-7600) SrHind Ill&Zfflinc I 
I"C4HBtU #*o403bp^§<7)Hind III/Hinc II — TEF — 
7ot-^-75^ yhZffiXLtz. 
v) pAG-131„ yVA<?0A.gossypiiDNAt02.1kbdA§ 
^^^^yiWL, ^OifcTEF-jgfET^-^* 

hx^&rv—yipa,* tef-3Wk^3' -AS025 

^> (^-S^-^-77^yl) 260b P A&SOHae I 
II/Acc I-77^yhJIIU. i»77^Vl 

*seaj5i5«iofflas»fc:, Hinc ii-ciHWSiftfcy^s 

KpB II KS" (Shorty, Nucleic Acid Res. 16 (198 
8) . 7583-7600) tfCffAt/t. 
w) pAG-132. pag-130$rSca ISW'Xho IX'WRLfr 
o2248b P A ^^<^77 7'^yh^: $m L-tl* pAG— 13lSr 
mmiZSca lRX/Yho I-r"7>»fL^Ol442bpA§S«7 7 

ttjtf5^5& i * t %> i 0 tCpAG - 103i&» ^ <^)2248bp 7 5 ^'X 

x) M13PT. pAG-132£BamH IT^SIL^-OTEF-rn 

M^^-t S752b P A^ J«77^yl»L 
!t. itL^M13mp9^BaniH I — EUUfgPfi^^ n — y}f At 

y) M13PT1, M13T2, M13T3 0 

M13PT Sr . ^"U rfjr^p^-f-F -^O^^H ( Kra 
mer^. Nucl.Acid Res. 24 (1984) , 9441-9556) fci 
9 . TEF-jlfE^Off±3 H ytOf^T ( 5 ^~ 
77^yhtf) . Sea I— BJBfaiffi* . **oTEF-«fe 

Nco I-WBfSWa (M13PT1) , Nsi I-BJBriJfi (M13PT 
2) XiiSph I— tOKflllffi (M13PT3) 3&***S*Lft J;5t; 
^§4tfc (SH7H) . 

z) pAG-201. pAG-202 pAG-203 (H180) 

M13PT1. M13PT22£tXM13PT3£BamH t^^Bf 
^^TEF-ilfe^rn^-^-S.V^-5^-^- 
fflftKSr -S. 751b P A l$»77^yl& L . 
<T OTEF - S/- ^ A/HEM ^7"7X 5 HpAG— 123cOBamH I 

-WBrSPfi^tffAt. ^77X5 Hp«-201*» 

iBlt^T&t J: "9. M13PT2* 1 Jo 7-^X5 h'pAG-202 
& s ^OM13PT3^^>7°7XS HpAG-203*fl!^§4*:^. 
3.TEF-7°n^E— 7— ffl&-7°7Z. 5 FT"<7)AG3'>b° -f 

-MA2 (200ral ) 1 - 2 x 10 7 SrSffl^-S. . 

-32 - 40B#P H 127°C-C350UpmT-^X'^>'7 ^XrJ (Schika 

nenbolben) 4iT*tg*"f -S> , 

- s *m mmvfFXLLif-o^i 030ml ^x-ixm^-t 



(7) 

1 3 

(Frischgewicht) (»2-3 

g) . 

- 5 -fe;l-£SD30ml tf **030^30°CC^t 

- 5b;l^*f£*ftfiMlg^ 0SPEZ5-10rnl*^S}SS-<i: 

4, 

8MI*Cil^.-6 (3(WHaf»(C90%£Ui(7)rn ML; 
JfcWUSS^TV^ftll^Cfti) , 10 
-TnhT9^M8ia!*Xf9^^i» (Schott s 

-n0E*54H^S'lMJ-SW"S (Sorvall SM24Rotor\ 180 
OUpm) s 

-?tl§^ST20ml4'T'lxS.VSTC20ml (f "ClJCgfeJ^S . 
-7°n b77X h ^STC20ml^tSS§-tt^o7J« (Tit 
er) fctfJEB-CS!®*-*, 

-:rn b77X h ^^t^fflif^tSTCtf tC4 xlOVmlO 

-TO h77X h^jflOO// £ £TEjfftl5// « cfcODNA 20 
(.CjHi.^'PM-^'-rS, (DNA-i: ^MTEF-rn^-^ 
—vMM -75XSK (DtzWZ : 1 - lOxig ; SftlfcftoZ)TEF- 
70t-^-fi-77XS HfO^46t-:15-20jU 
g) , 

-15»iaSffl-C»iH-4, 

-54H1B&W}'I1 (Heraeus BiofugeA. 1500Upm) , 

-±a*K^flffifc:lSii*t*>oafcietSMrci (lmi) cfit^g 

- 3 iazrcT*&it l . *&&mm o ate-r 30 

-»tvJMB»t=iStlR*SlfW tfldBSf , 
-S5S?R£SMA2±JB (Toplayer) 9ml tM^L^OSMA2 
TtflSflLhtJll;?.* ( l^t§tt^0SMA2-«^20m 
1) . 

-^W&&£M&&WMth (G418^M0.54ml+H 2 0 0. 
46ml+0.5%T#n-X6ml (HaCKK 42°Ct^MJn 

m > , 

- 3 F««*fi*2TC'rKtsaiu, mmmimmr?* 40 

5 Ft 2-3 a«fc, «*&»i$fc: 3-6 B»fc»TIS¥ 
ST* 4 
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i§ii:MA2:^rh>' (Gibco^bM VWfcftffim. No. 14 



0) : 10g/e 

P^X^fX (Gibco) : lg/C 

•fwm i0g/e 

S*->f y^b-;tx o.3g/c 

SMA2-»^ : V;Pt" 1 ;P : 1M 

•^7° h > : 10g/ C 

g|#X^X : lg/e 

7"K>7tg: 20g/fi 

S^---fy^h— ;p o.3g/e 

(Gibco) 12g/e 



SMA2-±Jl:SMA2-^t|5l«, «^C9ftb 9 £0. 8% 
T^JU—X 

?§M:SD: V /1-b' 1 — /HM; h W h— /l^OmM 

SPEZ : y ^ b* h -;HM ; Na - * X 7 x - h Jgfflr?ftpH5 . 8 
(lOmM) ;EDTA10mM;f-^:"JX— tr (Zyraolyase) 20T2mg/ 

ml (Seikagaku Kogyo Co. Tokyo) 
ST: y;l-b" h— /HM; hUX-ClpH8 (lOmM) 
STC:y;l-fl ;HM; h 'jy.-ClpH8 (lOmM) ;CaCl 2 10 

mM 

TE: MlX-C110mM;EDTAlmM 

PTC40:*.°Ua:-?-^yy" l JrJ— ;P4000 (Merck) 40% (w 
/v) ; hUX-ClpH8 (lOmM) ;CaCl 2 10mM 

SMTCIrSM (TfE#H9) 50%;STC50% ; -f y^b 

— ;M).03g/« 

SM:V/kb'l ;P50%2M;MA2 50% 

G418-M*H:H2 04»G418 (Geneticin Gibco) 20mg/ml 
4.TEF-To^-y-fIiSr yX 5 K WflWMSJUSII 

Mtgtm 0 G418-^1IS0. 3mg/mlT)StRLJt . £ <OG418- 
4 . ffl4t#;DNA-^.y y— pAG- 1 RXfpPG- 2TCDBM 

msr&i ( -o^G4i8-j»ttjifK^i»*D^$fflay°o^ 

-^-cDWJWTtft 0 ^TEFTo*-*HEW0>W» 
i offlM#;DNA^ y y -T)MWa»flc Z fcttfctt , 

0 G418-*||JgO. lmg/ml ^Si^T{±^r 

vicoiftKTfi, 3n~-^80%^ 
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5.1acZ-7°^X 

TEF-7°n^— E.col 
it}^C0/3-^^^hiy^—^C0fz^C0Mi^ (lacZ- 



* i^co — mMcom * co $gg| £ i ac z - Mfc^co 

co 7 a Ky{i:TEF-ag^S^8 n Kytfti. ^ix 
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U * J OT7Xi HpAG-lllii403b P S^^Hind Ill/Hi 
nc II-TEF-Tu^:— 9— ^^O^bSr^TU 

K pAG - 100S V pAG - 101 £Qffi^6D it tffiffl § tl 
?to 7 KpAG-112tt294bpSSCDTEF-7°n^— ^ 

-^^^b^U FpAG-113i4. 239b P 

M S OTEF - 7n ^ - ^ - 7 9 ^ ^ b £ t A^p AG - 
114J4158b P J|£ <OTEF- 7°n^- ^ - 7 5 V b £ W 

£pAG-115*«BBUfco 

lacZ-a&fCO»3l*»fiKikt ± DttSELfc. lacZ- 
jl&Ffc J: n - b /3 b 14. 
tMfl 5 - 7' u - 4 - ^ o;l/ - y y n'^t. x- 
Gal {B--7uJ±-4-?X2JV-3-4>Y4JV-0- 
D-tfJfhisV) PAG-110-. pAG-111 

-aVpAG-H2-^MIs^#:{4. X-Gal (Miller. Exp 
eri merits in Molecular Genetics. Cold Spring Har 
bor. New Morkl972. 48) friftKlOOjUg/mlT^^rfS 20 
S*fi±fc»fe^30--*JBfieLfc. PAG-113. pAG-1 
14Xi4pAG-115^^*^^Jg«KK*T14. WfeMfifi 

lacZ-mfe^luT-fl^^ix^a^OTEF-rn^- 
X-Gal-^tgffl±COr?n—-<?0»feMfe&St)Ls 
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C pAG-110-. pAG-111-. pAG-112-. pAG-113 
- . pAG-114-at^pAG-115-ff^^m#:^^±$iffi^ 

$*:Jls$:tf7XmX*mmLfz (Rose. M. ; Casadaban. M. 
J. and Botstein. D. . Proc. Natl .Acad. Sci . USA Vol.7 
8. No. 4 (1981) . 2460-2464) 0 G418200//g/ml £ ^Tf 
SMA2-^#^fia*'C*WLfcS-fe;W.5gS. b UX0.1 
mM. pHS.O/^U^rU V20% (vol/vol) /DTT ImM/PMSFl 
mM^Att^O^^Jf (1KS0. 45-0. 5mm) 0.5g£)ffi 
M*^-20°CTWI^*L^:. 5 *;i^8W^fcftfc4 
°CT15#r H 112ig^L<«ffit^ (sK^-ry^x) . 3M 
§ 10000prmT2MMH 2 EB»fr$HB Ltz (VlW^fU (So 

rbaii) j«Ba^«HR) 0 ±jmmz-mmm (Na 2 HP 

04 0. 06M/NaH 2 PCk 0. 04M/KC10 . 01M/MgS04 0. 001M/ 
^TbJi^y— ;P0.05M) +T\ 1:10k L<iil:20fc:# 

5? hi//— *f*Stt£. o-^hU7x^-/3-D- 
#5:7 bb 0 5y^b^M-i Oai^tfc (Miller. Ex 
peri men ts in Molecular Genetics, Cold Spring Harb 
or. New Yorkl972. 353ff) . ^KStt^fflKttttlM^ 

(Bradford) O^ffit J; OMMLtz (Bradford. M.M.. 
Anal.Biochem.72 (1976) . 248-254) . /3-#9?b 

at/it ^ ^ «img m D taais *x£ o - - b n 7 * 



(10) 



m$m3 0 5 9 2 1 4-^- 



1 9 



m 2 u 



0 - if v 9 V is y - - 



j v As ^. r 




P — 77 




h v — 


1* ifL 

1J ffi IE 




N 0 ♦ 




* IE ^ 




« 9 2tf ) 


p A G — 110 


1 




3 , 


6 2 






2 




3 . 


5 4 






3 




2. 


4 5 




p AG - 111 


1 




3 . 


07 






2 




3 . 


29 






3 




3. 


6 3 






4 




3 . 


1 6 




p A G — 112 


I 




l . 


8 9 






o 

I 




4 

1 . 


9 0 






A 




1 . 


7 9 






4 




1 . 


7 5 




p A G — 113 


1 




0 








2 




0 






p A G — 114 


1 




0 








2 




0 






P A G — 115 


1 




0 








2 




0 







No.l: 

: 30 



(11) 



Wgm3 0 59 2 14^ 







2 1 










CD 


o 






CD 




oo 




o 










CM 


CO 


CO 





CJ> 


cd 


o 




<_> 
















CJ> 




f r 
t — * 


€ — 1 


cd 












r , 


CJ 




• 


C-> 






J— « 


cd 






E-« 






-ad 


cd 


o 


-< 


CJ> 






> — ' 




E— 1 




E— « 




E — ' 






f -v 

( -^ > 




E— * 




-=c; 




r <~i 




-<s 


CD 




CD 


CD 




* — > 


E™* 










c *^ 


r "i 


C c 

c 1 


— ^ 








CJ> 


< 


















r..._t 






cd 




c >■> 








cd 


CJ> 


cd 






CD 


E— • 


CD 










o 


E— * 




o 










CD 


cd 




CD 




| — < 


E — t 




cd 


o 


E-i 




















CD 






cd 


i 






, 


C i 

C 1 


o 


E— i 


+ 






f 4 


r \ 
— * 




CD 












o 


E— ' 












o 






-< 




-< 


-< 


cd 


cd 




e> 








-< 


E — < 


-*c! 










<_> 




r > 




r _j 








C-> 


CJ> 


t 


r *-i 


E~~* 


CD 


cd 


cd 


c 


> — ' 


r , 




CD 


CD 


CD 




' — ' 




c — 1 


^2 




c>a 






c^> 








CD 


r *i 


r ^ 




CJ5 


f— i 


o 


r } 


C. | 






CJ) 


CD 






e-< 


o 


o 




CD 


CJ> 




e-« 




o 




CD 


(■ ■ , 


f— • 








C-> 


E— 1 


cd 




r i 




< — ' 






cd 


CD 


r r , 




-> 


E — < 


-< 






















C j 

t ' 


* — J 


E — * 




CD 


CD 


f. | 










t_> 


CJ> 






^ j 


^ — ^ 






o 


E—t 


E — ' 








CJ> 




CD 




o 


f — t 


— *2 




cd 


E— » 




O 






o 




-< 




f™» 


o 






-< 






O 


E-* 




CD 


cd 


CJ> 




f-* 


E— * 




CJ> 




CJ 




E-* 


O 




8— 


e— 




E— • 








CJ> 


o 










CD 


cj> 


e— » 




-< 




CD 


C^ 


cd 


cd 






(-* 


CD 


O 






-< 




















o 




o 










E— 




o 


cd 


o 


e> 


CD 


O 




^ 


E— « 


o 








CJ> 


-< 








-< 




E— ' 



20 



30 



40 



(12) 0 5 9 2 1 4 

2 3 

M 2 

TEF a^^©MafcR*#**3:r* 2-1 kb ECORl/BamHI Kff>t<DSe^lJ 



GAATTCTCCC CACGGCGCGC CCCTGTAGAC AAATATAAAA GGTTAGGATT TGCCACTGAG 60 

GTTCTTCTTT CATATACTTC CTTTTAAAAT CTTGCTAGGA TACAGTTCTC ACATCACATC 120 

CGAACATAAA CAAAAATGGG TAAGGAAAAG ACTCACGTTA ACGTTGTCGT CATCGGTCAC 180 

GTCGACTCTG GTAAGTCTAC TACCACCGGT CACTTGATCT ACAAGTGTGG TGGTATTGAC 240 

AAGAGAACCA TCGAGAAGTT CGAGAAGGAG GCTGCCGAGT TGGGTAAGGG TTCTTTCAAG 300 

TACGCCTGGG TTTTGGACAA ATTGAAGGCT GAGAGAGAGA GAGGTATCAC CATCGACATT 360 

GCGTTGTGGA AGTTCGAGAC TCCAAAGTAC CACGTCACTG TCATTGACCC CCCAGGCCAC 420 

AGAGACTTCA TCAAGAACAT GATTACCGGT ACTTCTCAAG CTGACTGTGC CATCTTGATC 4 80 

ATTGCTGGTG GTGTCGGTGA GTTCGAGGCT GGTATCTCCA AGGACGGTCA GACCAGAGAG 540 

CACGCTTTGT TGGCTTACAC CTTGGGTGTC AAGCAGTTGA TCGTTGCCAT CAACAAGATG 600 

GACTCCGTCA AGTGGGACGA GTCCAGATAC CAGGAGATTG TCAAGGAGAC CTCCAACTTC 660 

ATCAAGAAGG TCGGTTACAA CCCTAAGACT GTTCCATTCG TTCCAATCTC CGGCTGGAAC 720 

GGTGACAACA TGATTGAGGC CACCACCAAC GCCCCATGGT ACAAGGGCTG GGAGAAGGAG 7 80 

ACCAAGGCTG GTGCCGTCAA GGGTAAGACC TTGTTGGAGG CCATTGACGC CATTGAGCCA 8 40 

CCTGTCAGAC CAACTGACAA GGCATTGAGA TTGCCATTGC AGGATGTCTA CAAGATCGGT 900 

GGTATTGGTA CGGTTCCAGT CGGCAGAGTC GAGACCGGTG TCATCAAGCC AGGTATGGTT 960 

GTTACCTTCG CCCCATCCGG TGTCACCACT GAAQTCAAGT CCGTCGAGAT GCACCACGAG 1020 

CAATTGGAGG AGGGTGTCCC AGGTGACAAC GTTGGTTTCA ACGTCAAGAA CGTCTCCGTC 1080 

AAGGAGATCA GAAGAGGTAA CGTTTGCGGT GACTCCAAGA ACGACCCACC AAAGGCTGCX 1140 

GAGTCCTTCA ACGCTACCGT CATTGTCTTG AACCACCCAG GTCAAATCTC TGCCGGTTAC 1200 

TCTCCAGTCT TGGACTGTCA CACTGCCCAC ATTGCTTGTA AGTTCGACGA GTTGTTGGAG 12 60 

AAGAACGACA GAAGAACCGG TAAGAAGTTG GAAGACTCTC CAAAGTTCCT AAAGGCCGGT 1320 

GACGCTGCCA TGGTC AAGTT TGTCCCATCC AAGCCAATGT GTGTTGAGGC TTTCACCGAC 1380 

TACCCACCAT TGGGTAGATT CGCTGTCAGA GACATGAGAC AGACCGTTGC TGTCGGTGTC ' 14 4 0 

ATCAAGTCTG TTGTCAAGTC CGACAAGGCT GGTAAGGTCA CCAAGGCCGC CCAAAAGGCT 1500 

GGTAAGAAAT AGAGTAACTG ACAATAAAAA GATTCTTGTT TTCAAGAACT TGTCATTTGT 15 60 
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2 7 

M. 5 

( tef / q*-^ -H#Be?iJtiTtt*3I^T a>* ) 



GTCGACTGTA 


ATCCGGGCAG 


CGCAACGGAA 


CATTCATCAG 


TGTAAAAATG 


GAATCAATAA 


60 


AGCCCTGCGC 


AGCGCGCAGG 


GTCAGCCTGA 


ATACGCGTTT 


AATGACCAGC 


ACAGTCGTGA 


120 


TGGCAAGGTC 


AGAATAGCGC 


TGAGGTCTGC 


CTCGTGAAGA 


AGGTGTTGCT 


GACTCATACC 


180 


AGGCCTGAAT 


CGCCCCATCA 


TCCAGCCAGA 


AAGTGAGGGA 


GCCACGGTTG 


ATGAGAGCTT 


240 


TGTTGTAGGT 


GGACCAGTTG 


GTGATTTTGA 


ACTTTTGCTT 


TGCCACGGAA 


CGGTCTGCGT 


300 


TGTCGGGAAG 


ATGCGTGATC 


TGATCCTTCA 


ACTCAGCAAA 


AGTTCGATTT 


ATTCAACAAA 


360 


GCCACGTTGT 


GTCTCAAAAT 


CTCTGATGTT 


ACATTGCACA AGATAAAAAT 


ATATCATCAT 


420 


GAACAATAAA ACTGTCTGCT TACATAAACA GTAATACAAG GGGTGTTATG AGCCATATTC 


480 


AACGGGAAAC 


GTCTTGCTCG 


AAC? iv- 1 1 tjCtw I 


K,\J 1 V_ L.^_# 1 V> 0 




GCCAGCGACA 


540 


TGGAGGCCCA GATACCCTCC 




i LiAL-tj 1 LA^tyl— 






600 




X AtA 1 X J- 


CCCATACA1 C 






X \^\jf\ X tv^n x J, 


6 GO 


TTGATGGCCG 


CGACGGCGCG 


7. jk /T* t\ SB AST 

AjA ftft JL 


i nV^bytv- J. v- 1 


CGCT GCAGAC 


CTGCGAGCAG 


720 


GGAAACGCTC 


CCCTCAGCAG 


ACGCGTTGAA 


TTCTCCCCAC 


GGCGCGCCCC 


TGTAGAGAAA 


78Q 


TATAAAAGGT 


TAGGATTTGC 


CACTGAGGTT 


CTTCTTTCAT 


ATACTTCCTT 


TTAAAATCTT 


840 


GCTAGGATAC 


AGTTCTCACA 


TCACATCCGA 


ACATAAACAA 


AAATGGGTAA 


GGAAAAGACT 


900 


CACGTTTCGA 


GGCCGCGATT 


AAATTCCAAC 


ATGGATGCTG 


ATTTATATGG 


GTATAAATGG 
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GCTCGCGATA 


ATGTCGGGCA 


ATCAGGTGCG 


ACAATCTATC 


GATTGTATGG 


GAAGCCCGAT 


1020 


GCGCCAGAGT 


TGTTTCTGAA 


ACATGGCAAA 


GGTAGCGTTG 


CCAATGATGT 


TACAGATGAG 


1080 


ATGGTCAGAC 


TAAACTGGCT 


GACGGAATTT 


ATGCCTCTTC 


CGACCATCAA 


GCATTTTATC 


1140 


CGTACTCCTG 


ATGATGCATG 


GTTACTCACC 


ACTGCGATCC 


CCGGGAAAAC 


AGCATTCCAG 
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GTATTAGAAG 


AATATCCTGA 


TTCAGGTGAA 


AATATTGTTG 


ATGCGCTGGC 


AGTGTTCCTG 


1260 


CGCCGGTTGC 


ATTCGATTCC 


TGTTTGTAAT 


TGTCCTTTTA 


ACAGCGATCG 


CGTATTTCGT 
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TAGGTTGTAT 


TGATGTTGGA 


CGAGTCGGAA 


TCGCAGACCG 


ATACCAGGAT 
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CTTGCCATCC 


TATGGAACTT 


CCTCGGTGAG 


TTTTCTCCTT 


CATTACAGAA 


ACGGCTTTTT 


1620 
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nm\2*7uy : asiB^^^i>s.-fe^tvrx2 

T"7 X 3 KcOEcoR 1 7 =7?X > V ; URA3: S. -fe U b'^T 
iURA3af5^ ; G418r : G418 ( f} 1"? A is V ) Wit ; fflM 40 
^ePiS.-fel^f^rxcycl-Brn^E— ^— ; 77 7^ 

W.2M : FpAG-2. aiDpi/yh'yU >HM±;2 

i^ny: agglBS&jSSr^rt S S. -fe lx b" /7x 2 m T? 
XSH OEcoR l77^>-h; URA3 : S . -fe ]✓ bVTXURA3 
jSfe^ ;G418r:G418 (^^V^i^V) Htt;0RI :E.colitC 

H3H : FpAG-IOOo ampiT^bv-U y»tt;2* 50 



*S?ny : «HBtt&jg*^rr4S.-fcHfS/TX2juT9 
XSH OEcoR I77^yh; URA3 : S . b b" ^ T XURA3 
jtfe^;G418r:G418 (^^V-^^^) W14;0RI :E. col it; 
tHf&T7XiVmW<D7tV'J> ; PfliI^E|7:TEF-rn 
^E-^ -ffliS^^TtS A. 3"^ b ^ DNA7 5 ^ y h ;M 

m4W\ : 75X3 KpAG- 5 „ m>:T y\Z is V >Wt&;G4 
18r: (^fV>fyy) fflf14;0RI :E.col i fciJlt&T^-X 
5 K«H^)3j-U ^ViTEFiaiRiEJfH^o^cOORF^W 
-r&A.3"^bVEcoR I/BamH I77^yh ; IBK^EP 

M5M : 77X* KpAG-101 o amp: T^ty U >"Htt;G 
418r:G418 (^t^^) lftt;0RI :E.col i ^07° 57 
3 HliH^JtU ^>;TEF:faiR®*ia^O^C00RFSrW 
~f"|)A. rJ'ix b ^ EcoR I /BamH I77^^> I fflSIT^EP : 



( 

3 1 

TEF-7"n^e— WMZJi-t&k. 3>b° DNA37 9 7* 

: 75X5 KpPLl, amp : 7* b ;y y ylftt ; MB 
+ : — ^iI-DNA-ip.g|cO^S f )<5 r )S^P3^*, ori:E.col 
U^ftST^XS FltMffl^'J 37>;lacZ:E.coli lacZ 
afS^ ; PromTEF - 7 n ^ - 7 —WM £ h 1 500b P A . 

: 75XS KpAG-110 o 2// : SKIIflSfo^*^ 
b 1^ hy/x = FOEcoRI 77^Vh; 

URA3 : S . -t: 1^ t" i77*3:uRA3jlS^ ; Prom : TEF - 7Dt — ^> 
-ffi:$£1tt&15()0bp A. 3>t° ^ DNA7 > r- ; la 

cZ:E.coli lacZjtfe^;G418r:G418 {J]^~? A l/V) If 
mmk^t ;ori : E. col i fctJtt* 7° 7 X 5 KJSSffl:* 'J ; J 
V ; amp : T > b° v >J V ff ttfig^ 1 ; Pflil^Ep : TEF - 70 
^E— ;7-MiS£^Pf -?>1500bp A.d'SxhV, DNA75^ 

m8W\ ; 777S FpAG-llU 2m : WMWM^^ 
!>S.^l/t:yrx2xi77XS FOEcoR I77^V 
F ; URA3 : S. b V b" S7T^URA3itfe^ ; Prom : TEF - 7n t 
— 7 — HiSSrltr £ 403b P A. b° 4 DNA7 7 9*7- > F ; 
lacZ:E.coli lacZjtfS^ ;G418r:G418 { fj&^A i/» 
M^m^T ;ori :E.coli t;£ft£75X 5 FSSfflT)^ 
•jyyjampiTyt^U >-ffffitfS^ ; WS^EP:TEF- 
7a ^ - ^ £ & A . 3" b° DNA7 5 7 X > 

f ; mm^mm^^^-t. 

m9W\ ; 77XS F' P PL2. amp:7ytyij yffffififE 
^;M13+ : — *M-DNA-i|lffi<7)^A60m»ra^*;ori : 
E.colicf7)75X 5 F1SMffl7)^-y :7>;lacZ:E.coli 1 
acZ3t^ ; Prom : TEF - Tn^E - 7 -ffiJ$<^g|5 ( 270b 
p) £1tf-.g>294b P A. rfi/h° a DHA7 7 9' A y F <, 
fllOEl : 75X5 FpPL3„ amp : T > b is U ^IfffilfS 
^;M13+ : — *#;-DNA-J|iffi0^i6cOlSMffl^*;or 
i:E.colitCfe{tSr5X5 KISSffl^^-U^'yjlacZiE. 
col i lacZjlfc^ ; Prom: TEF- 7°n^E — ^ — WM<7)~ oP 
(215b P ) £^rf-£239bp A. rfi-b >" 
K 

IgllH : 77XS FpPL4„ ampiT^t^U^ltttate 
=? ;M13+ : -^-DNA-^ffilO/i^OiSMffllfH^Jor 
i :E.coli tCfcftS 77XS F":ffiSfffl7):t U ; lacZ:E. 
col i lacZjtte^ ; Prom: TEF- 7nt- 7 — WM^— M 
( 134bp ) £- ^Tf" £ 1 58bpA . 3" DNA7 y 9°* y F „ 
mum ; 757 5 F P AG-112 0 2ju : If SIIBtoSSr^-f 
l,S.tl/t;/7X2/j777i KOEcoR I77^V 
h ; URA3: S. -fe V t" yr^URA33af5^ ; Prom: TEF- 7nt 



16) ^30592 14^- 

3 2 

- ^HIii£2r*-r & 294b P A. -feP- f ^JT^mky 5 ^> 
>-h;lacZ:E.coli lacZjlfS^ :G418 (7^7^-7 -fi^V) ff 

ttitfE^:ori:E.coii^(tsr7xs vmmm^u 

=jy ; amp : T A b° >J yjfftttjtg^ ; BBM^EP : TEF - ? 

mi3EI ; 777* KpAG-113. 2// : ^MfMte^Sr*^ 
|,S.^H:y7X2 / ti777S K<7)EcoR 175777 
h;URA3:S.bL-bVT XUR A3itfe^ ; Pr om : TEF - 7° n ^ 
10 -^-ffll^2r^S239b P A. rj'^b 4 DNA7 =77' A y Y ; 
lacZ:E.coli lacZitf^ ;G418r:G418 (*t7-fyy) 
Wttit^ ; ori : E. col i ^075 X 5 F HMffl^^ U 
y ;am P : T >ty 'J yffif'ffiii^ ; Rfl#;^EP:TEF-7°n 
^— ^— A. rj">-b ^ DNA7 7 7* 7b;l 

^14121 ; 7575 KpAG-114. 2 u : Hamte&&rt 
|,S.-(rl/ty'7X2^757S KcOEcoR 177^7 
h ; URA3 : S . -b V b* S7T XUR A3iefe^ ; Prom : TEF - 7 O 
— fH«**^S158bp A. r/>b -f DNA7577 7 h ; 
20 lacZ:E.coli lacZaS^;G418r:G418 ( f}1r~?A is» 
Wttjafs^ ;ori :E.colitia{t^75X 5 
y y>> ; amp : T V bix U ^iSffitfe?- ; fflfflf^EP: TEF - 
7°n^e-^-fIi^^*-r?,A. rf>b ^ DNA7577 7 

SI15EI ; 757S HpAG-115. 2 jxw.WSM^^^t 
SS.-fel/ty'7X2//757S H'COEcoR iT'^y-'TO 
h ; UR A3 : S . -tr V b is TXURA3jSfS^- : 1 acZ : E . co 1 i 1 acZ 
itfe?-;G418r:G418 (*t?>( W1±®fE^ ;ori :E. 
col i tpC07° 7 X 5 F MmmcO* 'J y>;amp:77t°y 'J 

30 yjfittilfK^ ; ma^Epii^B^r^Sr^r. 

H16EI ; 0 -Jjy? V is?— fe'-SS757 S K<7)TEF 
-7nt-^-75777h t 

^17H;ATG-KHS.t>'M13PTl. M13PT2, M13PT3. pAG-2 
01. pAG-202. pAG-203<7)^ — 5^— ^— iEffltfcttS 

mi8|l|; 7°5X5 KpAG-201, pAG-202. pAG-203. 2 
ju : tlifefilttSS. Irl-t y'7X2 //75X S F 
OECORI 7 7 9" A yY: Prom . Term : TEF - 7°U ^ — 9 — 9 
_ 5 ^-^HM^-SrlTf l>751b P A. iyb' ^ DNA— 7 7 
40 ^>-h„ G418r:G418 (.il^-il^y) W&MiFt ;or 
i:E.colifctj(t§75XS FttMfflOlM&if ;am P : 
ty'J yff'|4ii&? ; BBfc^9J(±ie^*ri*F*^-. 

11190 ; TEF - JH£? (7) 7nt-^ t/' ^ — 5 ^ - 
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20.9, Eco R I 
20.15. Pstl 



in d m, 0.85 
ECO R 1,1.2 
it 1. 2.3 
1.2.9 




15.25, Rst 



14.5, Sail 
13.9, Sail 



12.8, EcoR 
12.45. Hind 



11.6, Eco RI psti, 10.85 



URA3/y~ PstI ' 6/15 

(Pstn). 7.6 
Pst n), 9.3 
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9469. Eco R I 



5760. Sal I 



Xba I, 703 




ECO R I, 2241 



Sal I, 4060 
XhO I, 4556 
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[SS6H] 



Pvu II 
Xbal 
Bam HI 



Pvu n 



Sal I 
Hind m 
Eco RI 
Pstl 
Sail 
Bam H I 
Eco R r 




ind m 



ECORI 
Bam HI 



4291, Pvu n 

4047, Sal I 
4032. Hin d 
4020, ECO R I 

4014, Pstl 
4008, Sa I 
4002, Bam H I' 
3928. ECO R I 




Pvu II, 527 
a I, 671 
Bam H 1, 683 
ECO R I, 772 
Bam H I, 933 
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[Hi 10] 




[fill 20] 




7099. ECO R I 
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[HI 30] 




7044, Eco R I 
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[HI 50] 




[IS 1 60] 



pAG-110p 



Hincn 



pAG-111 p 



Hindm 



pAG-112p 



Hae m 



pAG-114 



Eco RI 



+ 
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[SSI 70] 

: ATG-»©«# 



CGAACATAAACAAAAATGGGTAAGGAAAAG 
GCTTGTATTTGTTTTTACCCATTCCTTTTC 

CGAACATAAACAACCATGGGTAAGGAAAAG 
GCTTGTATTTGTTGGTACCCATTCCTTTTC 



C6AACATAAACAAAAATGCATAAGGAAAAG 
GCTTGTATTTGTTTTTACGTATTCCTTTTC 



CGAACATAAACAAGCATGCGTAAGGAAAAG 
GCTTGTATTTGTTCGTACGCATTCCTTTTC 



T1$L*?\^tzZ? K£ Jt E#J£>fi!fete J: o "CAT G — ISHK 



GGCTGGTAAGAAATAGAG TAACTGACAAT 
CCGACCATTCTTTATCTCATTGACTGTTA 



Seal- 



GGCTGG TAAGAAATAGAGT ACTGACAAT 
CCGACCATTCTTTATCTCA TGACTGTTA 



fttZa 



(26) 



Wgm3 0 59 2 14^ 



[HI 80] 



6366, Hin d m 
6261 . ECO R I 



5078, Hin d HI 



4400, Eco R I 
4355, Pst I 




4135, Hin dm 
4126, Eco R I 
4120, Pst I 



st 1,996 
CO R I, 1241 
Pst 1,1253 
"am HI, 1513 
St 1,1525 
EeoRI. 1531 
Hin din, 1543 

Pst 1,1742 
Eco R 1, 1784 

Si 1, 1921 (pAG-202) 
COl, 1923{pAG-20l) 
phi, 1923{pAG-203) 
Hindi, 1946 
k Xho I, 1954 
ca I, 1958 

in d DJ. 2235 
CO R 1,2247 
am H I 2256 
St 1,2273 „ 
in d in. 2287 
Hin c II. 2302 
Xho I, 2308 
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[SSI 90] 

TE F-m-^— OTEF-^-< ^-^-77^ > ]- i 0 
AAGCTT GCCTCGTCCCCGCCGCGGGTCACCCGGCCAGCGACATGGAGGCC 
Hindi JI 

CAGATACCCTCCTTGACAGTCTTGACGTGCGCAGCTCACGGGGCATGATGT 

GACTGTCGCCCGTACATTTAGCCCATACATCCCCATGTA7AA7CATTTGCA 

TCCATACATTTT6ATGGCCGCGACGGCGCGAAGCAAAAATTACGGCTCCTC 

GCTGCAGACCTGCGAGCAGGGAAACGCTCCCCTCAGCAGACGCGTTGAj»TT 

ECORI 

CTCCCCACGGCGC6CCCCTGTAGAGAAATATAAAAGGTTAGGATTTGCCAC 
TGAGGTTCTTCTTTCATATACTTCCTTTTAAAATCTTGCTAGGATACA6TT 

Start 

CTCACATCACATCCGAACATAAACAAAAAT6G6TAAGGAAAAGACTCACGT 

Hindi 

Stop 

TGACCTGGAGG TCCC6CCCAAAASGCT5GTAAGAAATA 6AGTACTG ACAA 

Xhol Seal 

TAAAAAGATTCTTGTTTTCAAGAACTTGTCATTTGTATAGTTTTTTTATAT 
TGTAGTTGTTCTATTTTAATCAATGTTAGCGTGATTTATATTTTTTTTGC 
CTCGACA7CATCTGCCCAGATGCGAAG7TAAGTGCGCAGAAAGTAATATCA 
TGCGTCAATCGTATGTGAATGCTGGTCGCTATACTGCTGTCGATTCGATAC^ 

TAACGCCGCCATCCAGTGTCT 

T E F -atfK^OTn^- ? W9~ < 9 -**©BJIJ 0 

TEF-«fS^C9tti3§3 hVJLWia KXtS t a r t&tfS t op^?fi 
rv'&„ -K8fg(5f2{±y^X 5 Kp AG- 2 0 K p AG- 2 0 2, pAG-203 
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DERWENT-ACC-NO: 1991-292976 



DERWENT-CLASS : A93 L02 Ml 4 Q42 

CPI-CODES: A12-H02D; A12-R01A; L02-D04D; L02- 
D07B; L02-J01E; M14-K; 

POLYMER-MULTIPUNCH-CODES-AND-KEY-SERIALS : 

Key Serials: 0231 2728 2831 2848 3275 3293 

Multipunch Codes: 04- 47& 477 489 52& 58& 623 626 

647 656 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: 1991-126970 
Non-CPI Secondary Accession Numbers: 1991-224348 
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